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Research Title Tilapia fingerling rearing in circle cement pond by
combined feeding with water meal and commercial

diet to reduce feed cost

Project Leader/Researcher Nuttarin Sirirustananun
Co-Researcher Porntisa Thongsanitkan
Major Agricultural management, faculty of agricultural and

industrial technology, Phetchabun Rajabhat University

ABSTRACT

Studying the growth performances of tilapia fingerlings fed with different proportion of
dried water meal and commercial diet was carried out. The experiment consisted of 5 treatments
and 3 replications that produced in 0.15 m’ circle cement pond (50 fingerlings per unit).
Fingerlings were fed commercial diet (CD) combined with dried water meal (DWM) at 100:0
(control treatment), 70:30, 50:50, 30:70 and 0:100 for 75 days. The results indicated that fish
gradually grew throughout the experimental period. The average final weight, average weight
gain, average daily growth and specific growth rate of fish fed with 100:0 of CD and DWM
showed significantly higher (p<0.05) than other treatments (11.36+1.15 g, 10.54+1.15 g,
0.14+0.01 g day ' 148 3.54+0.14 % day ' respectively). In the parts of FCR, fish were fed 100:0
of CD and DWM showed significantly lower (p<0.05) than other treatments (1.61+0.18) but no
significant difference when compared with 70:30 and 50:50 of CD and DWM feeding (2.2140.58
and 2.31+0.05 respectively). The survival rate of fish were no significant difference (p>0.05)
when compared between treatments. DWM might not be suitable for direct feeding however its
advantages could make fat accumulation in fish body lower than fish fed with 100% of CD and
revealed high protein level in their body. The combined feeding between CD and DWM at 70:30
could reduce feed cost about 16.2% and showed no contrast of FCR when compared with 100%

CD feeding that is the best choice for DWM utilization.

Keywords: Wolffia, water meal, appropriate proportion, tilapia, commercial diet
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H ) an 1 { 9 4 Qy
Gﬂ‘ﬂx‘iﬁ -1 mimmmmqaammmmaamauymﬁaﬁuqﬂmimam

Descriptives
Mean Std. Deviation | Std. Error | 95% Confidence Interval for Mean | Minimum | Maximum
Lower Bound Upper Bound
1.00 3 10.5433 1.15327 .66584 7.6785 13.4082 9.22 11.31
2.00 3 7.1600 1.68456 97258 2.9753 11.3447 5.27 8.51
y 4. 4 300 3 5.3667 13204 .07623 5.0387 5.6947 5.25 5.51
I UDNINUYY
4.00 3 2.9967 24331 .14048 2.3922 3.6011 2.72 3.16
5.00 3 .8867 .10066 .05812 .6366 1.1367 79 .99
Total 15 5.3907 3.54163 91445 3.4294 7.3520 79 11.31
1.00 3 3.5426 .14150 .08170 3.1911 3.8941 3.38 3.64
2.00 3 3.0003 30174 17421 2.2508 3.7499 2.66 3.23
3.00 3 2.8202 .02904 .01676 2.7480 2.8923 2.79 2.85
SOR 4.00 3 2.1814 .08965 05176 1.9587 2.4041 2.08 2.24
5.00 3 1.0368 .08190 .04729 .8334 1.2403 .96 1.12
Total 15 2.5163 .89824 23192 2.0188 3.0137 .96 3.64
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FCR

ADG

9AIINITTON

1.00
2.00
3.00
4.00
5.00
Total
1.00
2.00
3.00
4.00
5.00
Total

1.00

2.00

3.00

4.00

5.00

Total

15

1.6160
2.2185
23167
3.3890
8.4187
3.5918
.1425
.0968
.0725
.0405
.0120
.0728
97.3333

97.3333

96.6667

99.3333

98.6667

97.8667

.18832
.58724
.05661
.28833
94051
2.60453
.01558
.02276
.00178
.00329
.00136
.04786
3.05505

1.15470

1.15470

1.15470

2.30940

1.92230

.10873
.33904
.03268
.16647
.54300
.67249
.00900
.01314
.00103
.00190
.00079
.01236
1.76383

.66667

.66667

.66667

1.33333

49634

1.1481
7597
2.1761
2.6728
6.0824
2.1494
.1038
.0402
.0681
.0323
.0086
.0463
89.7442

94.4649

93.7982

96.4649

92.9298

96.8021

2.0838
3.6773
2.4574
4.1053
10.7551
5.0341
1812
.1533
.0770
.0487
.0154
.0994
104.9225

100.2018

99.5351

102.2018

104.4035

98.9312

1.49
1.79
2.26
3.20
7.45
1.49
A2
.07
.07
.04
.01
.01
94.00

96.00

96.00

98.00

96.00

94.00

1.83
2.89
2.37
3.72
9.33
9.33
15
A2
.07
.04
.01
15
100.00
98.00
98.00
100.00

100.00

100.00
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ANOVA
Sum of df Mean Square F Sig.
Squares
y .4 Between Groups 167.095 4 41.774 49.093 .000
HIMUDN
] Within Groups 8.509 10 851

INUUH

Total 175.604 14

Between Groups 11.042 4 2.761| 108.978 .000
SGR Within Groups 253 10 .025

Total 11.296 14

Between Groups 92.268 4 23.067 85.357 .000
FCR Within Groups 2.702 10 270

Total 94.970 14

Between Groups .031 4 .008 49.093 .000
ADG Within Groups .002 10 .000

Total .032 14

Between Groups 14.400 4 3.600 .964 468
99131M350A  Within Groups 37.333 10 3.733

Total 51.733 14




d’ 1
M1919% N-1 (7D)

mtinidiay

Duncan’

PANIINAAD Subset for alpha = 0.05

1 2 3 4 5

5.00 .8867

4.00 2.9967

3.00 5.3667

2.00 7.1600

1.00 10.5433
Sig. 1.000 1.000 1.000 1.000 1.000

SGR

Duncan’

PYANIINAADY Subset for alpha = 0.05

1 2 3 4

5.00 1.0368

4.00 2.1814

3.00 2.8202

2.00 3.0003

1.00 3.5426

Sig. 1.000 1.000 .196 1.000
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FCR
Duncan’
PYANITINANDY Subset for alpha = 0.05
1 2 3
1.00 1.6160
2.00 2.2185
3.00 23167
4.00 3.3890
5.00 8.4187
Sig. 146 1.000 1.000
ADG
Duncan’
PANIINAADY Subset for alpha = 0.05
1 2 3 4 5
5.00 .0120
4.00 .0405
3.00 .0725
2.00 .0968
1.00 .1425
Sig. 1.000 1.000 1.000 1.000 1.000
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0A31N13300
Duncan’
YANTINAADI N Subset for
alpha = 0.05
1
3.00 3 96.6667
1.00 3 97.3333
2.00 3 97.3333
5.00 3 98.6667
4.00 3 99.3333
Sig. 151

Means for groups in homogeneous subsets

are displayed.

a. Uses Harmonic Mean Sample Size =

3.000.
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H o an 1 4 9
Gﬂ‘ﬂx‘iﬁ V-1 mimmmmaaammmmaﬂmauyamﬂmﬂmmi

Descriptives
Mean Std. Deviation | Std. Error | 95% Confidence Interval for Mean | Minimum | Maximum
Lower Bound Upper Bound
1.00 2 67.7500 1.21622 .86000 56.8227 78.6773 66.39 68.61
2.00 3 67.2767 58141 33568 65.8324 68.7210 66.72 67.88
3.00 3 67.4600 .65826 .38004 65.8248 69.0952 66.75 68.05
Tisau
4.00 3 69.2033 .61273 35376 67.6812 70.7254 68.82 69.91
5.00 3 68.1433 32716 .18889 67.3306 68.9560 67.84 68.49
Total 14 67.9821 .91808 .24537 67.4521 68.5122 66.72 69.91
1.00 2 12.3000 1.04652 .74000 2.8974 21.7026 11.56 13.04
2.00 3 11.4033 73160 42239 9.5859 13.2207 10.57 11.94
Yo 3.00 3 10.5833 .82373 47558 8.5371 12.6296 9.67 11.27
b 4.00 3 7.8967 .04509 .02603 7.7847 8.0087 7.85 7.94
5.00 3 6.0633 27154 15677 5.3888 6.7379 5.81 6.35
Total 14 9.4600 2.43160 .64987 8.0560 10.8640 5.81 13.04
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woly

NFE

1.00
2.00
3.00
4.00
5.00
Total
1.00
2.00
3.00
4.00
5.00
Total
1.00
2.00
3.00
4.00
5.00

Total

14

.6105
.6377
.6470
4560
1.1583
7084
13.8600
15.2533
15.6233
15.7533
17.3800
15.6964
3550
1.4167
.6633
5233
.1100

.6321

—_

13223
.05516
.16908
.10804
25743
.28830
12728
.70002
42899
31974
28827
.16348
47376
16258
36611
.24007
.04583

.52045

.09350
.03185
.09762
.06238
.14863
.07705
.09000
40416
24768
.18460
.16643
.31095
.33500
.09387
21137
.13860
.02646
.13910

-.5775
.5006
2270
1876
5188
.5420

12.7164
13.5144
14.5577
14.9591
16.6639
15.0247
-3.9016

1.0128

-.2461

-.0730

-.0038

3316

1.7985
747
1.0670
7244
1.7978
.8749
15.0036
16.9923
16.6890
16.5476
18.0961
16.3682
4.6116
1.8205
1.5728
1.1197
2238

.9326

52
.57
.53
.36
92
.36
13.77
14.55
15.30
15.47
17.12
13.77
.02
1.24
.36
28
.07
.02

.70
.67
.84
57
1.43
1.43
13.95
15.95
16.11
16.10
17.69
17.69
.69
1.56
1.07
.76
.16

1.56
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Uaaryed

Wavosea

ATNAIUY

1.00
2.00
3.00
4.00
5.00
Total
1.00
2.00
3.00
4.00
5.00
Total

1.00

2.00

3.00

4.00

5.00

Total

14

4.1400
4.5667
4.5700
4.6600
5.8200
4.7950
2.6500
2.7967
2.9433
3.0167
3.4200
2.9879

4686.8500

4498.6333

4468.3000

4303.7667

4105.1333

4392.9429

.26870
.33561
19287
.10440
23516
.61251
.01414
.09504
.09238
.06658
.07810
27218

74.17550

49.53527

23.31159

15.10011

52.96002

198.69428

.19000
.19376
11136
.06028
13577
.16370
.01000
.05487
.05333
.03844
.04509
07274
52.45000

28.59920

13.45895

8.71805

30.57648

53.10328

1.7258
3.7330
4.0909
4.4006
5.2358
4.4413
2.5229
2.5606
2.7139
2.8513
3.2260
2.8307

4020.4096

4375.5809

4410.3908

4266.2559

3973.5734

4278.2202

6.5542
5.4004
5.0491
4.9194
6.4042
5.1487
2.7771
3.0328
3.1728
3.1821
3.6140
3.1450

5353.2904

4621.6858

4526.2092

4341.2774

4236.6933

4507.6655

3.95
4.22
4.43
4.59
5.66
3.95
2.64
2.70
2.89
2.94
3.33
2.64

4634.40

4445.30

4449.00

4288.70

4061.10

4061.10

4.33
4.89
4.79
4.78
6.09
6.09
2.66
2.89
3.05
3.06
3.47
3.47

4739.30

4543.20

4494.20

4318.90

4163.90

4739.30
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M1919N V-1 (MD)
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ANOVA
Sum of df Mean Square F Sig.
Squares

Between Groups 6.971 4 1.743 3.934 .041
Tus@u  Within Groups 3.987 9 443

Total 10.957 13

Between Groups 73.191 4 18.298 44.819 .000
FRTEY Within Groups 3.674 9 408

Total 76.865 13

Between Groups .844 4 211 8.024 .005
5ol Within Groups 237 9 026

Total 1.081 13

Between Groups 15.863 4 3.966 20.572 .000
i Within Groups 1.735 9 193

Total 17.598 13

Between Groups 2.856 4 714 9.667 .003
NFE Within Groups .665 9 .074

Total 3.521 13

Between Groups 4.373 4 1.093 19.511 .000
uAAIFEY  Within Groups .504 9 .056

Total 4.877 13

Between Groups 907 4 227 36.169 .000
WaveSa  Within Groups 056 9 .006

Total 963 13

Between Groups 495670.489 4 123917.622 63.504 .000
AN Within Groups 17561.905 9 1951.323

Total 513232.394 13




d’ 1
M1919N V-1 (MD)

Ti)sfiu

Duncan™’
PYANITINANDY Subset for alpha = 0.05

1 2
2.00 67.2767
3.00 67.4600
1.00 67.7500
5.00 68.1433 68.1433
4.00 69.2033
Sig. .188 .096

ATtV
Duncan"’
PYANITINANDY Subset for alpha = 0.05

1 2 3 4
5.00 6.0633
4.00 7.8967
3.00 10.5833
2.00 11.4033| 11.4033
1.00 12.3000
Sig. 1.000 1.000 .168 136
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Duncan™’

PYANITINANDY Subset for alpha = 0.05

1 2

4.00 4560

1.00 .6105

2.00 .6377

3.00 .6470

5.00 1.1583

Sig. 230 1.000

1

Duncan™’

PANIINAADY Subset for alpha = 0.05

1 2 3

1.00 13.8600

2.00 15.2533

3.00 15.6233

4.00 15.7533

5.00 17.3800
Sig. 1.000 235 1.000
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NFE
Duncan™’
PYANITINANDY Subset for alpha = 0.05
1 2
5.00 3 .1100
1.00 2 3550
4.00 3 5233
3.00 3 .6633
2.00 3 1.4167
Sig. .053 1.000
unAIFEN
Duncan™’
PANIINAADY Subset for alpha = 0.05
1 2 3
1.00 2 4.1400
2.00 3 4.5667 4.5667
3.00 3 4.5700 4.5700
4.00 3 4.6600
5.00 3 5.8200
Sig. .073 .670 1.000
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ab
Duncan

Wavlesa

YANTINAADI

Subset for alpha = 0.05

2

1.00
2.00
3.00
4.00
5.00

Sig.

2.6500
2.7967

.059

2.7967
2.9433

.059

2.9433

3.0167

.307 1.000

3.4200

a,b
Duncan

AWAINY

YANIINAAD

Subset for alpha = 0.05

1

2

3

5.00
4.00
3.00
2.00
1.00

Sig.

4105.1333

1.000

4303.7667

1.000

4468.3000
4498.6333

443

4686.8500

1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.727.

b. The group sizes are unequal. The harmonic mean of the group sizes is used.

Type I error levels are not guaranteed.
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